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ABSTRACT CONTINUED

8) Tha Federal Rallroad Administration egrees that DOT 10§
tank cars should also be equipped with shelf couplers, but is
unnecessarily delaying rulemaking action,
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‘The miseion of tha National Transporation 8afety Board i3 to improve trane-
poetation safety. This is done peimarily by determining the probable cause of
accidents through direct Investigatioer. 1 ad publle hoarlngs, and secondurily through
staff review and analysis of sceident information, through evaluations cf
oporations, effeciiveness, end porforimaace of other ngencies, through spacial
studies atd safety investigations, and through publithed recommendations and
reports,

3ince Its establishment, the Safety Board a¥ been concerned that solutiors
to certaln safety problems of national sigaificance huve not baen implemente: as
rapidly as poesible, even though the sclutions were known, fcasible, and timely.
Therefore, buglaning In fiscal year 1979, the Seiety Boa'd has {dentified problam
areas in which preventive measures are reeded, turgeted 3afety Objectives In those
areas, and agressively pursued implementation of improviments,

One c¢f these Safety Otjectives during fiscal year 1979 was to enture that
safety modification of tank cars which carry hazerdous materisls is accomplished
as soon as possible, This Safaty Raport describes the progress made toward accom-
plishment of tank car safety improvements, cutlines efforts of the 3afety Board to
stimulata action by other agencles, and identifies reme:ning problems and issues,

With this Safety Report the Safety Bosrd introduces a new raporting eategory
which enhances the repceting of the Board's safety oversight and aceidant
srevention activities, such as its safety objective efforts. 3afety Reports will be
[ssued periodically to provide the publie, ns well as pudlie end peivate officisls,
informaticn on significant transportation protiems, isaues und activities.

This Safety Report is lssued pursuant to Scetion 304{a){3) of the lecependent
3afety Board Act of 1874 (9 USC 1801), which provides that "The Board anall Issue
peviodie reports. . . advezating meaningful responses to reduce te likelihood of
recurrence of tranaportation accidents,”
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NATIONAL TRAKSPORTATION SBAFETY BOARD
WASHINGTON, D. C. 20584

i 5%‘&?:«“ ., |
hih 5 BAFETY RZPORT ~
~ ’ ON THE PROJGRESS OF
| SAPETY MODIFICATION QY RAILROAD TANK CARS
* CARRYING HAZARDOUS MATERIALS
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BACKGROUND

Until the iste 1950', liquefied patroleum gases and cther harardous materials

., were transported by rail In 11,000-gallon nominal erjxeity tank c¢acs, now known as

- DO’ Specification 105A (DOT 10SA) tank cats, In 1938, however, specification

chinges were allowed whleh permitted the uso of "jumbo™ (DOT 112A/114A)

hazardous materials tank cary haviig a nominal eapacity of 33,000 gallons—-a 200-

peccent Incroase ovee the DOT 103A tank cars, In spite of tholr larger capacity,

important safety features included in the DOT 105A tank cars, such as tteel-

% jeciceted insulation snd a "cantoe sIl™ for structural sirength, were not apypticd to
the DOT 112A/114A tank cus,

Betwean 1818 and 1979 DOT 112A/114A tank cars were involved In nurierous
sstious aacidents, (See Table 1.} In muny of the accldents, couplors disengaged and
ovarrode each other, punuiwing the "haads," or ends, of tank cars, Puncturid tank
carv careying liguofied petroleum gas (LPG) exploded and fire ervpted, resaiting In
dzath, injury, and extenslvas propsity damage. In goine casey, the lntense Feat from
blaziig tank card caused other tark cars to erupt In "Beolling Ldquid-<panding
Vepee Expleaiong® (BLEVE's), In which huge sections of steel tenk weighlng several
L toas focketed to Getanced wp to ons-hall mile. Puncturcs of tank cors containing
A ol hazardous chamicals rasulted in relcases of toxle gases which vere carrled
S over swrvounding acess oy wind curieats, in oo cexe, a cloud of toxie anhydrous
smmonia was tracked by redar to a distance of 9 miles from an nccidint site
belore it dissipated.

o

iy e e
e
" T T e Rl

,
e T iy

R
o

s : v . i

T Jumba tenfc cure ovylng heeavdows materinls added a new dim.nsion to traln
SR eccidents, In otha typwd of fraln ascidents, excluding collielera with motor
véhleles at geade orcaslngs, the civoquinces genceally ate extremely localized and
e often confined to rullrcad propaerty, Teak car eccldints vrere of o inuch beead:y
o end often wiprediclable scope. Thele econsequences were not linited to rallrosd
omploycas end property, but effected sunovnding communities as well. Industries,
bilnaiges, and homes wera /anagad or destroysd end unsuapeeting oltizers wera
Infured v killed,




MAJOR FAILROAD HAZARDOUS MATERIALS ACCIDENT REPORTS
ADOPTEDL
NATIONAL TRANSPORTATION SAFETY BOARD

DATE
01/01/68
01/25/6¢
03/18/89
08/28/89
09/11/89
06/21/70
16/08/70
10/19/71
01/23/72
05/24/13
0%/12/74
07/19/74
08/08/74
09/01/74
09/21/74
09/01/15
03/18/10
11/26/76
11/09/77
02/22-18
02/26/78
03/29/78

; ’31'14.!'

e

TABLE §.

LOCATION
Durz eith, Indlana
Laurvl, Mississippl
Crete, Nebraska
Glenn Dale, Maryland
Glendcra, Misaissippl
Crezcast City, Nlinols
Sound View, Connectic
Houstor, Texas
2ast 8t. Louls, Minols
Benson, Arizona
Oneonta, New Yok
Decatur, Ni*nols

Wenatchee, Washington

Mustang, Oklahoma
Houston, Texas

Des Molnes, lowa
Glen Ellyn, Nlinofs
Belt, Montsra
Pensacols, Rlorida
Waverly, Tenness¢e
Youngstewn, Florlda
Lewisville, Arxsnsas

REPORT NUMBER
88-R-2
88-R-4
NT8B-RAR-71-2
NTSB-RAR-70-1
NTSB-RAR-70-2
NTSB-RAR-72-2
ut  NTSB-RAR-72-1
NTSB-RAR-72-8
NTSB-RAR-73-1
NTSB-RAR-75-2
NTSB-RAR-74-4
NTSB-RAR-75-4
NTSB-RAR-76-1
N'TSB-RAR-75-8
N't3B-RAR-75-7
NTSB-RAR-78-8
NT8B-RAR-77-2
NTSB-RAR-77-T
NTSB-RAR-76-4
NTSB-RAR-79-1
NTSB-RAR-78-7
NTSB-RAR-78-8

OTRER RPLATED REPORTS

.

1. "Analysis o* ©, coedls
into Derailments and Hazardous
Materlgls - April 4-9, 1978,"

2, "Gafety Bffcotivencss Bveluation
of the Pedeial Rallroad Adminlutratlion's
Hazardous Materin.s and Track Safoty

Programs."

WIS T — e L e

REPOFT NUMBER

NTSB-312E-78-2

NT8B-SEE-78-2

REPORT DATE

12/18/98
10/08/89
02/24/71
08/10/70
08/19/10
03/28/12
12/22/71
12/13/72
01/31/73
02/26/1%
10/17/74
04/10/75%
02/02/76
05/07/7%
05/21/7%
08/30/16
03/31/17
09/29/17
07/20/78
02/08/19

11/09/18

12/07/78

REPORT DATL

AT T

08/23/18

03/08/79
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SAPETY BOARD ACTIONS
70 STIMULATE BOLUTIONS

in 1869, following & disastrous nccldent at Laurel, Missisuippi, the Sefety
Board first called attention to the serious problem of head punctures of tark cars
by overriding couplers. As s result of that acaldent, the Bafety Board made
recommendations which addteesed coupler design end called for a program to
davelop technical improvements to hazardous mataerials tank cars. Following the
Laural eccident, the Ascociation of American Railroads, in cocpevation with the
Railway Progress Institute, formed a tani car research committee which daveloped
a research and test project. As a result, !In 1871 the committee recommended
installation of tank car headshields and In 1972 and 1973, recommended installation
of "shelf couplers” to pravent overriding, (Dee figures 1 and 2,)

In 1974 the Department of Transportstion issued regulations requiring that all
DOT 112/114 hazardous materials tank cers be equipped with headshlelds by
December 1977, The regulations were challenged in court by some shipf-rs, tank
csr owneto and lessors, and though the challenge was unsuccesaful, the retrofit
program was effectively blocked,

On Agel) 10, 1675, the Safoty Board recommended that the Federal Railroad
Administration (FRA) determine the capablilities of hesdshields and shelf couplers,
or a comblinatin of both 1o prevent puncture during override, and issue regulations
requiting instellation of the best practical combination on DOT 112A/114A tank
cars, In 1998, after further testing was condusted at Depertment of
Transportation's Trarsportation Test Center, PRA, tha Assoclation of American
Rallroads, und tiw Rellway Progress Institute sgreed that a combination of shelf
couplers &nd headshields provided the best protection. By mid-1978, howasver, the Re1s
Depastment of Transpactation had not yst issued the necesasry regutations, sl

In ozdor 10 fiapress the urgeicy of the situation upon the Departinent of
Trangportat on, the ratlroads, and tenk cxr buiiders and to ovarcome the apparent
impasse on apoplleation of safegusrds, the Safety Board called a mesting of
interested puwrtles on September 20, 1676, As a result of that meeting, on
Noveaber 16, 1978, the Department's Materials Transportation Burcau (MTB)
issuzd a Notl:e of Propoind Rule Making (NPRM) on shelf coupler, headshield, end
thermal insulztion 1equireinents for new and existing DOT 112A/114A tank cara, 1/
On September 15, 1877, the requirements were lisued as a final rule which
established thwe following ceadiines for installation:

. 1.  Foe all DOT 112/114 tenk cars, irstallation of shelf couplers by July 1,
3 1879 (conversion to ravised DOT Specification 112A/114A),

2. P DOT 1127114 tank cars used to transport wnhydrous ammonis,
installation of headshields over & 2 yesr period encilng on Decamber 31,
1931 (convarsion to new DOT Specification 1128/1148).

gk e

——— T .

17 Under Internsl Department of Trensportation procedures, FRA is responsible for
daveloping the substantive raquirements of hazardous materials regulations which
epply to railroad equipment; MTB is responsible for reviewing and issuing the
( \ ragulations; and FRA is responsible for enforcing them,
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For DOT 112/114 tank cars used to transport flamrable gases,
instellation of therma! insulation and headshlelds over a 4-year period
ending on Decemaber 31, 1081 (conversion to new DOT Specification
112T/114T or 112J,1143).

MTB observed in its rulemaking notice that since 1969, more than 500 DOT
112/114 tank 2ars had released hazardous materiais, The dcrailments vesulted in
20 deaths, #35 injurles, and 45 major evacuations of 40,000 persons. Four of the
accidents res. *ed In estimated property losses of more than $100 nuilion,

In the 8 menths following the issuance of the final rule, however, three train
derallments invoiving release of hazardous materfals from tank cars (including one
DOT 105 tank oar) killed 23 persons, injured 205, and resulted in $3.5 million in
prope:ty damege. In addition, more than §870 million in claims were filed &s a
resuit of the accldents,

In Merch 1978, hearings on tank car safety were held in both Houses of
Congress. Th: Subcommittee non Trensportation and Coramerce of the House
Interstate and Forelgn Commerce Committee highlighted this problem in Learirgs
on March 15 and 1€, in connection with the railrcad safety authorization for fiscal
year 1979, and the Subcommitiees on FPederal Speading Practices and Open
Government and on Civil Service and General Services of the Senate Governnicental
Affairs Committee held hearings cn March <9 on Rall Trensport of Hazardous
Materials, These oversight hearings, for the first time, focused national attention
on the problems and solutions to tank car safety and set the stege for the Safety
Board's subcequent intersified efforts to assure that the Congressional eoncerns
expressed at those hearings were responded to &s rapidly as feasible, The Safety
Rosrd Indicated in its testimony that, with a suiained effort, the shelf coupier
retrofit could be completed 8 months sccrier than scheduled, and lnat the
headshleid retrofit could be completed 3 years sooner than the completion deate
specilied In MTB's finsl rale,

On Aprii 4, 1978, the Safety Boerd convened a National public hearing on
deraliments and the safe rail transpor .ation of hazardevs materials, The Safely
Bcard was particularly concerned about the recent series of lank car disasters and
the need to eccclerate the tank car reteoflit program, At the hearing, FRA
witnesscs testified that the combinaticn of headshields «nd shelf couplers could
raduce tank-head punctures by &3 much as 80 pereent,

Follcwing tiw public hearing, the Safety Board o1 April 24, 1978, issued three
recommendations to the Scaretary of Transportation urging adoption of more
protupt completion dates for the retrofit program. In response to the Safety
Doards hearing and recommcendations, MTHB on May 4, 1978, issued proposed
rulemaking amendments which would accelerate the retrofit program, OnJune 27,
1978, the Safety Board issued a report & Its public hearing, "Analysiz of
Proccedings of the National Transportation Safely Board Iato Derailinents and
Hazardous Materials, April 4-6, 1978" (Report No, NTSB-SEE-78-2). The Salety
Board's major findings, including its assessment of MTD's revised retrofit schedule,
were as follows:
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"DOT 112A/114A tank cars which transport flammable gases and enhydrovs
ammonia were designed by the tank car and reilroad Industeies in order to
maximize economies on i rallrcad transportation system. No specific
safety methodology to determine unrcasonable risk to the public was
employed.

"When the DOT 112A/114A tank cars were accepted on special permit, the
safety features of thermal insulation and a center sill were eliminated and
the capacity of DOT 112A/1144A tank cars was increased {rom 11,000 gallons
to 33,000 gallons. There was nc anulysis or full-scale testing of the
consequences of crashes before these designs and equipment were placed into
service,

"The acecident history of the DOT 112A/114A tank cars has demonstrated
safety shortcomings in their design, and increased losses to the public. The
Safety Boord has recommended safety changes to DOT 112A4/114A tank cars
since the aceident In Laurel, Mississippi, in 1969. The Board concludes that
the acceptance of DOT 112A/114A cars on special permits iriroduced en
unreasonable risk to the public because safety assessments made at that time
were inadequate,

"DOT issued new regulaticns for DOT 1124/1144A {ank cais addressing a niore
complete line of safety corrections; shelf covplers, head chields, and thermasl
protection were to be installed at various dates, the Jast of which was
December 31, 1981. The installation deadlines for these safety corrections
were later than demanded by the accidents and continuing risks.

"DOT's revised implementation schedule for DOT 112A/114A tank cars calls
for installing shelf couplers by Decemnber 31, 1978, and head shiclds and
thermal protection by various dates, the last of which is December 31, 1980.
The installation dates are -*il! later than technizally feasible for head shields.

"DOT has a limited ability to insure that tank car owners comply as scheduled
and the revised safety regulations arc ucither strengthened by strong
incentives for accelerated implementation ner economic disincentives for
drlay."

Since the issuance of the report and recommendations, the Safely Board has
continued to monitor the status of the tank car retrofit program and to encourage
timely completion of tank car safety improvements.

On July 7, 1978, MTB cfficially accelerated the retrofit program. The
completion deadline for shelf couplers was December 31, 1978, and the last of the
completion deadlines for tank head and thermal protection was December 31, 1380.

The Safety Board's campaign for improved tank car safety was not limited to
DOT 112/114 tank ears, Although the DOT 105 tank cars were smaller and in some
ways better protected, the need for additional safety protection was graphlecally
demonstrated in an accident near Youngstown, Florida, in 1978. Eight persons died
and 135 were injured when chlorine gas was released from a derailed DOT 105 tank
car that had been punctured by the coriier of a derailed flatear.
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The Ssfoty Foerd investigated the Youngstown accident and on November 22,
1978, recommendsd that DOT 105 tank cers be reirofitted with shell couplers.
Although coupler override end penetration was not the cuuse ¢f the wank car
puncture, investigators concluded that shelf couplers might have prevented the
puncture by keeping the derailed cam morc in line with the trzck. ("Derailment of
Atlanta and St. Andrews Bay Railway Company Freight Train, Youngstown,
Fiorids, February 26, 1978"; Report No. NTSB-RAR-78-7.)

On March 8, 1979, the Safety Board issued the report, "Ssfety Effectiveress
Evaluation of the Federal Railroad Administration’s Harardous Matsrials and Track
Safety Programs' (Repeet No. NTSB-SEE-79-2). The. evaluation was performed
pursuant to a directive from Conferees of the House and Sciaate that the Safety
Board "conduct & thororgh review of hazardous materials rail shipments and. ..
determine how the Federal Railroed Administration (PRA) con mre eifectively
prevent the occurrence and reduce the severity of derailments of huzardous
materials,” One of the sufety recommendacions resulting from the evaluation
proposed train speed redustions in order to reduce the risk of cerailments of
unprotected DOT 112/114 tank cars,

DEPARTMENT OF TRANSPORTATION
RESPONSIVENESS TO SAFETY BOARD RECOMMENDATIONS

On April 24, 1978, the Safety Board recommended that the Secretsry of
Transportation:

1. "Require that shelf couplers be installed on all DOT 112A/114A jumbo tank
cars no later than December 25, 1978, (Class 1, Urgent Action) (R-78-19),

"Requil. that approved h2ad shields be installed on all 'OT 112A/114A tank
cars by December 25, 1978, (Class I, Urgent Acticn) (R~78-20).

"Pequire that thermal insulation be installed as soon as possible, but in no
avent later then the original ¢eadline of Januery 1, 1882, contained in the
Matcrials Trarsportation Bureau's Docket HM-144, {(Class li, Priority Act.or)
(R-78-21)."

As a result of its investigation of the Youngsiown, Flcrida, aceident, on
November 22, 1978, the Safety Board recommerded that the Secretary of
Transportation:

"Require that top and bottcm shelf couplers be instelled on all DOT 115
tank vars as scon as passible. {Cless I, Urgent Action) (R-78-58)"

As a result of its "Safety Effectiveness Evaluation of the Federel Rallroad
Administration's Hazardous Materials and Treck Safety Programs,” on March 20,
1979, the Safety Board recommended that the Secretary of Transportation:

"Require that all trains with placarded Ioaded tank cars of .2 )*?4 and
114A types not equipped with the requived shelf couplers and 4.k head
protection, which are loaded with liquefied flammable gases ard other
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liquids or toxic compressed gasen, operate at a speed 10 mph less than
the maximum speeds authorived for these trains on classes 3, 4, 5 end 8
tracks, (Class i, Urgeut Action) (R-74-28)"

Under the amended retrofit sehedue saopted by MTB for POT 112/114 tank
cars, all of the approximately 18,000 U.S. DOT 112/114 tank cers were requived to
be equipped with shell couplers by December 31, 1878, (approximately 600 tank
carc required shelf couplers only, or the A retrofit package). Tank curs ueed
exclusively in enhydrous ammonin service are required to be retrofitted with
readshields {the 8 retrofit package) by Decamber 31, 1879, (now about 2,400 tank
cars). Tank cais used to transport flammabl: gases such as propane, vinyl chloride,
and butana (about 15,000 tank cars) must be equipped with both heqadshields and
thermal protection by established dates. This requirement may be et by
application of either separste headshields by Dezcember 31, 1979, and nonjacketed,
spray-on thermal coating by December 31, 1980 (the T retrofit packege), or
jucketea thermal insulation with integral headshiclds {the J retrofit packagers; the
owner may chose his option. The deadines for the J retrofit are 65 porcent
completion of each owner's J tank cars by December 31, 1279, end 105 percent
completion by December 31, 1680,

An additional rule, published in the Federel Register on September 7, 1978,
requires that each tank car owner submit to FRA quarterly reports of the number
of DOT 112/114 tank cars owned, the number planned for each retrofit packege,
and progress toward completing the required retrofits,

The current status of each of {he sbove Safety Board recommendcations under
tre current retrofit schedule and the reported status of retrofit completions are as
follows:

Recommendation R-78-19.—In respunse to this recommendation, MTB
in its Final rule accelerated the deadline foe the shelf coupler retrofit by &
ronths, from July 1, 1978, to December 31, 1978,

In correspondence with the Secretary of Teansportation, the Safety
Board sought assurances that tank cars which were not retrofitted by the
deadline date would be removed from service per.ding retroiit, The Secretary
assured the Chalrman of the Safety Board by letter on Tunuvary 19, 1878, that
the regulations would be enforced strieiiy,

On Auvgust 14, 1978, the Safety Board received an interirn report from
the Chief of the Hazardous Materials Division, FRA Office of Safety. This
report indicated that the status of 17,493 DOT 112A/114A tank cars was as
follows:

Total number of DOT 1134/114A cars repotted 17,493
Shelf couplers installed 17,475
Peveent of cars completed 99.9

In shop for coupler installation 18
Percent of cars in shop 0.1
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A3z soon as the 18 remaining tank cars are retrofitted, the Safety Roard wili
esnsider this recommendation "elosed, geceptabla aotion

Recommendation [-78-20-In response to this recommendation, FRA
and MTB accelerated the final dJzaditne for Installstion of tank fhead
ptotection by 1 year, from December 21, 1881, to December 31, 1980. The
Salety Board advised the Department of Transportation on Dacember 19,
1978, that this recommendatiin remains "open, unacceptable actlon.®

The deedlines established by Department of “ransportation were not
based upon the abilily of the industry (o apply tank head protection ax rapidly
as possible, Installation of headshields on all DOT 112/114 tank carz by the
end of 1878 was technically, fincncially, and logistically feasible, However,
FRA and MT8 Jecided to allow 2 addicional years for completion to permit
tank car owners to meet the headshield requirement by using tte jacketed
method of insulation -- which accoimnplishes thermal and tank head protection
In a unitary process, but is far more time-consuming than installation of
headshields alone and can be performad at only a sniall number of locations,

In the report of its public hearing, the Safety Board pointed out that the
majot accident problem was tank-head puncture and the risks required that
puncture protection be given first priority. The report stated:

If the industries involved with to design elaborate safeguards, the
Safety Board commend: their efforts, However, thermal
protection shcuaia be accomplished after headshicids are

effectively in place.

As a result of the fallure of FRA snd MTB to require installations ¢
headshields on DOT 112/11 tank cars befcre iInstaliation of thermal
protecticn, head protection has been delayed unnocessarily. It now appears
that approximately 8,200 tark cars will not be required to have tank head
ptotection until the December 31, 1979, and an additional 4,400 to 4,500 tank
cars will not have to meet the requirement until December 31, 1980,

The status of headshield installations under the various retrofit
schedules established by the Department of Transportation is as follows:

Cars subjent to S retrofit:
Totsl number of cars reported 2,424
Completed as of July 1, 1878 1,698
Percent of cars completed 70.0
Cars subject to T retrofits
Total number of cars repaeted 1,78¢

Completed as of July 1, 1979 634
Percent of cars complated 35.%




f

HEEEEPL N P O DI INR < Sa  aeit  & g o

\ .

!
,i

J

Cors subject to J retrofit:
Total number of cars repocted 12,844
Completed as of July 1, 1979 51781
Percent of cars completed 45.0

Apparently, owners of cars subject to the 8 and J retrotits can comply
with ths required completion dates, However, the Sefety Bourd has advised
FRA that it appears unlikely that the T retrofit can be cempleted by the
established deadline.

FRA has im'<.ated that the T retrofit is being delajed because of
Materials shortage: and problems In the application of "spray-on" thermal
insulation. FRA's position is that tank cars now subject to the T petrofit can
shift to *he 8 or the later J retrofit roquirements, In fact, rany tank cars
which were formerly scheduled for the T retrofit have alrzady shifted to the
J schedule. The structure of the deadiine requirements mukes this shift
possible without Department of Transpottation approvel, Ths retrofit
regulation requires that tank car owrers elect either the T or J retrofit for
tank cars which require thermal protection as well as tank haad protection
Owners were required to make that election In October 1578, That
decleration, however, was not binding and the compliance reporting
provicions specifically require that owners' clections be "updated” in the
quarterly compliance reports to FRA,

The Salety Board is concerned that tani head protection for an
increasing number of tank cats will ba delayed beyond the end of 1979,
FRA's compilation of ratrofit declarations as of November 2, 1978, indicated
that 3,324 tank cars would rot have to be equipped with tank head pirotection
until ths end of 1980. However, as of August 13, 1979, that figure had
Incrensed by ebout one-third, or 1,100 tank cars. The Safety Board has no
objextion to the use of any method of therinal insulation which will meet the
performance specifications established by the Department of Transpoctation,
However, the Safety Board belleves that exarcise of the cption to chocse the
method of insulation should not operate to further delay the eccomplishment
of tank head protection,

In a letter to the FRA Administrator, the Safety Board has indicated
that additional delays in headshield installations as a result of shifting tank
cars froimn the T to the J retrofit Is unacceptable, FPRA's sotlons do not
reflect the urgency of the aceident risks, As a result, tank cars carrying
hazardous materials will remain vulnerable to tank-head puncture for a
longer period, while rallroad employecs, emergency response teams, and the
public will bear the risk of potentlal accident consequences,

Recomniendation R-78-21—In response to this recommendation, MTB
accelerated the thermal insulation finel deacline b 1 yoar, from
December 31, 1981, to December 31, 1580. The statw of thermal insulation
instellations is a3 follows:




Cars sublect to T and J retrefiss

Total nuinber of cers reported 14,430
Completed as of July 1, 1879 6.421
Percent of cars completed 4.3

The Bafety Soard considers this recomziendation "open, acceptable action.”
Upon determination that the retrofit hes been complsted, the
recommendation will be closed,

Recommendation R-78-38—In its reaponse to Ns recommendation,
FRA agreed that zhalf couplers should be required on &ll DOT 105 tank cars.
However, FRA believes that such a requirement should be part of & "total
effort” which inciudes heud protection, better structural strongth, increased
puncture resistence, and better thermal protection, FRA anticipated that a
draft NPRM setting forth the above reguirements wu:ld be sent to the
Materials Transporiation Bureau (MTB) in May, 1979, Howuver, as of Augus’
27, 1979, MTB had not recelved the draft NPRM, and thus, actlon is already )
months overdue,

The Safety Board belioven that the program Intended by FRA s
unaccepiable. While the improvem -\its contemplated by FRA are indeed
desirable, tire {3 no reason t» delay promulgation of a shelf coupler
requirement while other requirements arv belng developed. Tha broader
scope of the retrofit program proposed by FRA will require a substantially
longer perlod of time to complete, as experience with the T end J retrofit

packsges snd preparation of the draft NPRM h.ve damonstrated,

The Safety Board believes that a shelf coupler roquirement for DOT 105
tank cars should be promulgated inimedlately, with other safaty roquiroments
to follow. To pormit further delay in the epplicaiion of a besic safety
catrection which I3 avallable s to invite another potentially serlous cisaster,
such as tha one at Ycungstown. The status of this recommendation is Yopen,
unscceptable astion,”

Rocommendation R-79-28.—~Under the 80-day time limit established for
responding to P.fely Bomrd recommendations by Section 307 of the
Independent Cafety Board Aot of 1974 (P.L. 93-833; 49 U.B.C. 190%), a
reiponse to this recommendation was due f{from the Secretary of
Traneportation by June 18, 1979, Howaver, as of Augurt 17, 1879, no
response had been received,

This recommendation was issued beceuce there wes no Indicatisn that
the relatively higher level of rist involved in transporting loaded hazerd- s
materials tank cars hed been considored in the establishment of track safety
stendeids. The Inter-In‘ustry Task Foree on Rail Tranmportation of
Hesardous Materilals also recognized the increased risks when |t
recommendod in {ts July 21, 1978, interim report to the reilroads that speed
resirictions be adopted. The need for such & safety measure becomes more
urgent &8 more tank cars slip into the late 1980-deadine category for
headshields, To date, most raliroads have not acted upon the Inter-Industry
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Task Force recornnendation, usid FRA has taknn no setion to implement the
Salety Baseds recommendation. FRA testimony bzfore the fubcominittes on
Tranaports 0 of thy Benata Commitiee on Apjroptiations on May 18, 1974,
suggested thut tha problem roquires further stady.

Ths Depwtment of Tranvpoctaticn 2pproach Is inconsistent, On the cne
hend, it {inds the problem of unprotoeted hazardoss materials tank cars
sufficiently compelling to adopt ans eccviccate & mandatory program for
retrofitting safety equipment, On the other hand, the Department of
Transportation eppears not to consider the problem sufficiently compelling to
warrant adoption of an interim eed rediction safely meaiure to reduce the
risk ?{ a calusteophie a0 :dnt involving tank cars that have nit yet besn
retrofitted,

The suggestion that further stud is necossary agein ignores the senile
of wgency cn which the retrofit projram and ite subsoguent ecceleration
were basad. Furthur study can mean only further delay while unprotestod
jumbe: hasardcus roaterials tank cars continue to operste at speeds design d
for nonhazerdoua freight, at conviderables risk to the public. Thoe Bafety
Board caanot seconcile the Departn mt's finconsistenty.

In summaery, the Board has made fiva safety recommendativns to the
Department of Transportation and the FRA doaling with safety medification of
rallroad tank csrs oxrrying hnzerdous riaterials, Of thess five rocommencations,
four were deemed by the Safcty Pourd to bo "Class | -Urgent Action” in nature,
which the Board dellncs as follows: "Ungent commencenent and completion of
actlon 13 mandatory to avold Imminnt loss of life oe injury and/ur oxtensive
peopecty loss.” ‘The semalning recommendation was categorived &3 *Clam 11 -
Priovity Action,” meaning "Priosity cornmencement of actlon is necessary to avold
probable 10es of life (r injury and/or propeity loss,”

Of the four Class § recommendations made, action by the Departinert of
Transportation s ndjudged by the Safety Board to te unacceplable cn thwee. Thit
judgment is based on the facts that: (1) As ot July 1, 1979, even though suletantial
progrens has been made, over 50 percent of the tank cers oavrylny harsrdous
materisls are still not protocted with headshinlds, (2) no alierrate actlos to
expodite heedshield rewrolitting cr require other sefety precautions pending wich
refrofitting, such es roquiring reduead apeed or spetial harcling lcr uaretrofitted
cars, has been taken and no response 0 the Safsty Board from FRA has evon been
roceived, and (8) no ection to extend an acknowlerdged safety feature, shel!
couplars, to DOT 105 tank cars has been taken,

PERFORMAWCE OF DOT 112/114 TANK CARS
EQUIPPED WITH HEADSHIELDS AND/OR SHRL? COUPLERS

In 1978 the Balsty Board concluded Its Investigation: of two train Geraliniants
involving DOT 113/1.14 tank cars equipped with headshiel:'y, cnaf couplers or Zoth.
The investigations indicated that the safely squipmen’ effectively piotected
agraiiwt tank-head panctuzes in both accidents,
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On2 of tinte nceidents cecurred 8 miles fron Princeton, Kentueky, on
Cetoder 17, 1978, uind invalved 18 cem contataing Dapirtment of Transportation-
regulited haserdous matesials, Pour of tte 1€ cars wero DOT 11%A tank cars and 1
was a DOT 114A tusk car, The fiva DOT 112A/114A tank cars all wWero equipped
with shelf cowleis and aul tmet Department of Transportaetion regulatory
reguirsments. Dwing duwallment a humber of tank cars and other freight cars
were dimaged; ixwever, ths tanku on DG 112A And 114A tank cars ware not
breacivd and hazor:lous r1aterials vere inot released

Snfaty Rrred investigators determined that shelf couplers and/or teackhields
eflectively ¢.  ted against tank-head punctures by <veriiding couplers on all
DOT 512 and 11. terk cers derailed in the gecident,

The seccnd eerident cccurred near Crestview, llorida, on April 8, 1979, and
involved 28 tank omrs tontaining Department of Tranmpoeation-reyulated
hazardous muteriali, Of the 26 tank cars, 4 were Depattraent of Transpcetation
1128 tank cars oquipped with headshields and sholf eowplers, and 2 were DOT 1124
‘ank cars ogulpped with shelf couplers. All of the 1124 and 1128 tank cars met
Degartmont of Transywitstion requlatory requiremnents,

Some tank cami were damaged during the derallrent, (See figure 3.)
Howaver, both 112A tank cars «nd theeo of the four 1128 tank CArs retained their
contents, Ths only 1148 tank car which relcased hazardous mnterials vias severely
deniaged unds the dynamies o: liapact, and neithor shelf couwplers nor headshield:
cculd have proevented raloase of the produet besuse the dome housing cove:
became dislodged and ths valve cscepements distocted, The tank cer rolled from
the train trestle and ecamo enyulfed in fire, anj the tank fupiured into thre:
sactions, ‘

Safely Boerd investigators obsecved that the 112A and 1128 tank cars
ustained no tank head punctures in the davailment. ‘The chairiman of the hazardous
matorisls grouwp which investigated the pesidant t6.>0rted that “head shields ard
sdell cowplers protestod the hesds of all the DOY 112 end 105 derailed oars
nvolved in this derailmant aguinst puneturen,”

The Safety Board has recaived an Informal repaet of an uiusual inaldent in
which an fnterlocking Typa P shelf couples 8pps ently supported a cvippled tank cer
for about 100 miles after It hud Jost A truck, 3/ Accoeding to a July 10, 1078,
report by officials of tie Chieago, Rock Island, and Pacifie Railroad Company:

Yesterday afver train 81A05 had pulled into Tranton [Missouri) vard, it
was cbaerved that a tank car with LIG was without one st of trucks, This
Car was coupled to ancther luadesd LG cer with a shelf coupler. Tracks were
patrolied beckward towarce Des Moines in en effort 1o Jevelop whee this car
had lost its trucks. The trucks were found nesr Beech, lowa -~ 08 iiles north
of Trenton,

TR tuek Is o trame cont ning tne or mare pairs of whe.sis and springs to carey
and guide one end of a railrond osr,
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A Rafaty Board secldent investigator who examined the aquinment reported
that the shelf coupler had not disengagod even though it was severely bent from
the tremsndous weight of the loaded LP3 tank car, (See figures 4 and 5),
Aocording to rallroad officials, the interlocking feature of the Type F shelf coupler
was eppwrently the crily thing that preveated an ascident when the truck separated
from the tank cer,

It is desirable that sheif couplers resist veetical separetion, as they were
designed to do. Howaever, shell cauplers were not designed to support the weight of
a loaded tank osar, and additicnal control measv:es may be necessary to ensure thet
whon this ooxirs, it does not create & hazardous condition of wh'sh the traincrsw s
not ewere,

SUMMARY OF PROGRESS
AND REMAINING PROBLEMS

Substantial progress has been made toward improving he safety of railroad
transpestation of hasardous materials, By beinging Gowvcrnment and industry
offliciuls together, the Safety Boerd has stimulatel adoption of Federal regulations
requizing sufety 1odif cation of DO 712/114 tank cars. Through its publie hearing
and resommnenduilng, the Bafety [ rerd jcined with the Congreess In focusing
natior «1 attantion un the urgency of the tank csr safety peotilein and in stimulating
Depait.nent of Transpeetation aetion to accelorate the safety retrofit program. As
a resuat, virtually all DOT 113/114 tank cars carrying hazardous materlels on the
Nation's rallroads are now equippad wi.h shelfl couplers; neatly one-half ¢f the DOT

112/114 U.B.  tink car flect is now aquippoed with heedshi2lds; and ncarly one-hald
of the DOT 113/114 rank card requiring thermal insulation are now Insulated,
While the Saf:ty Board ballevcs that these safety improveiments could hrve been
achieved sven more rapidly than they have beon, the rielc to the public of
cntastrophie sccidents involving hazardous matericly tank cars s been reduced

significantly.

While significant progress hus boen made toward improving the sefety of
railrzoad tranwortation of haszerdous materlals, several terious safaty problems
remain. Inlight of these problema, the Safaty Board concludes thats

1. Until ail tenk ocers which are sibjest to shelf cougler and headiiileld
requirements are 0 equippad, trains transporting thive tank ecars should be
oparated at reduced speeds in order to roduce tht risk of a potentially
catastrophio accldent. Department of Transportation has falled to act on or
to respond to the Safety Bourd's recommendetion In this area,

‘Tthe rate of completion of tank car headshield installstions in the T retrofit
continues to be unacosptadly slow, Because many tank car owners have
changed their plans from the 1° to the J reteofit, tho rumber of tank cer's
which are not required to hive tank hoad protection until December 31, 1969,
hes incresred by 1,100 to more than 4,400 tank cars. Therefore, the Bafetly
Boerd recommends that the Bocretary of Transpoetation:




Ly e

e il e A R T e

S n e el e

2
2
E
x
@
L
=
»
&
o
=
-
-

D

4
»
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"Require that DOT Specification 112 and 114 tank cars which have been
shifted from the T retrofit to the J retrofit be equipped with tank head
protection by December 31, 1978, (Class I, Urgent Action) (R-79-85)"

"Provide that tank ¢ars which have been shifted from the T retrofit to
the J retrofit are not to he counted in the requirement fo 85 percent
retrofit completion cf J tank cars by December 3!, 1979, (Class I,
Urgent Action) (R-79 -88)"

With installation of shelf couplers on all DOT 112/114 tank cars virtually
complete, this safeguard should now be applied to DOT 105 tank cars.
Because of uncertainty over when FRA will act on the Safety Board's
recommendation that PRA require DOT 105 tank cars transporting hazardous
materials to be equipped with shelf couplers, the Safety Board recommends
provide that the Secretary of Transportation:

Issue promptly a regulation to require that all DOT Specification 105
tank cuars which transport hazardous inaterials be equipped with top and
bottom stelf couplers by December 23, 1980, (Class I, Urgent Action)
(R-79-617)"

Finally, on Necommendation No. R-79-28 the Department of Transportation
excreded the 90-day statutory time limit established by the Independent Safety
Board Act of 1974 for responding to Safety Board recommendations. The Safety
Board believes the time limits established in the law are reasonable and that its
recommendations varrant reasonably timely review and a response indicating the

Department of Transportation's intent to either implement or rot implement the
recommendatious snd their reasons therefor. The Safety Boerd will keep the
Congress advised should this problem not improve in the near future.

BY THE NATIONAL TRANSPORTATION SAFETY BOARD

/s/ JAMES B. KING
Chairman

/s/ LELWOOD T. DRIVER
Vice Chalrman

/s/ PATRICIA A. GOLDMAN
7" amber

/s/ G.H. PATRICK BURSLERY
Member

FRANCIS H. McADAMS, Member, did not participate.

Septembar 13, 1979







